THE urgency of the food production and preservation program which has faced this nation for the past year cannot be overemphasized. This critical food problem still remains unsolved. To assist in meeting the challenge presented, research men and commercial food processors alike are investigating the possibilities offered by all methods of food preservation.
The salting or brining of food is one of the oldest preservation methods practised by man. Today we recognize that this method still offers tremendous possibilities both for commercial and home preservation of many foods.
An adequate study. of the nutritive value of foods preserved by any method should properly include a comparison of the nutritive quality of the processed foods with that of the fresh produce before processing. Generally speaking, a loss in nutrients takes place whenever food is processed whether such treatment be for the purpose of preservation or for cooking for table use. Such loss is dependent upon the products receiving treatment, the processing treatments given, and the care exercised during processing. deserving consideration in a preservation study include carbohydrates, proteins, minerals, and vitamins. There may be a loss of these constituents during food processing either through solution or leaching out of soluble constituents, or through destruction due to chemical changes during processing and storage. Also, since the brining process involves preservation as a result of, or accompanied by, microbiological activity, nutrients may be lost through utilization by microirganisms.
Throughout this discussion the term "brining " will be used whenever reference is made to the preservation of vegetables either through the use of solid salt or through the use of salt brines. Actually, in the preservation of vegetables by this method, the preservation action takes place in brine. The brine may be added as a solution of common salt or it may be formed as the result of the dissolving of solid salt in water withdrawn from the vegetables.
In this connection there seems to be a common belief that brining or salting may be done in such a manner that fermentation either will or will not take place depending upon the exact procedure followed. However, reports by the authors 1, 2 The influence of various food preservation methods on vitamin retention has recently received a great deal of study. Two of the vitamins, namely carotene (pro-vitamin A) and ascorbic acid (vitamin C), have received particular-attention relative to their behavior during the treatments involved in food preservation. Carotene is water-insoluble, and although it may be destroyed by oxidation, it is comparatively stable. Ascorbic acid (vitamin C) is water-soluble and is rapidly destroyed by oxidation, especially enzymatically. It is also readily lost by diffusion into water or liquors employed during preservation and processing.
With reference to the behavior of carotene during the preserving of Pederson, Mack, and Athawes,17 after a detailed study of changes in the vitamin C content of sauerkraut during commercial manufacture arrived at the following conclusions: Raw kraut (solids plus juice) during and immediately after fermentation in large vats contains approximately the same amount of vitamin C as the original cabbage. During storage in vats after the fermentation, the vitamin C content slowly decreases. This loss in vitamin C appears to be associated with the loss of an atmosphere of carbon dioxide. Canned kraut contained only from 25 to 50 per cent as much vitamin C as freshly made kraut. This loss occurs during the processing of the kraut at the time of canning and does not continue during storage after canning.
Studies by Blum and Fabian 15 and Etchells, Jones, and Hoffman 14 on the brining of snap beans, peas, lima beans, and corn indicate that with these vegetables vitamin C is practically entirely lost. This loss occurs during the fermentation and storage period or during the desalting required to make the product edible, providing it has been preserved by the use of a large amount of salt.
As a part of our current investigations, cauliflower was brined according to several treatments as outlined in Table 4 . After a storage period of nearly 7 months, the observed changes in the total ascorbic acid content of the brined cauliflower (vegetable plus brine) can be summarized as follows: Cauliflower preserved in acidified There is little published information regarding the effect of brine preservation on vegetables in relation to retention of B vitamins. Richardson, Mayfield, and Davis 12 found that corn preserved by salting, after desalting and cooking contained about one-fourth the vitamin B1 content of raw, frozen corn. Preliminary work by the authors under way at this time on the riboflavin content of peas and snap beans, preserved according to a variety of brining and salting treatments, indicates that an appreciable amount of this vitamin is retained by these vegetables.
CONCLUSION
In conclusion it should be pointed out that the use of vegetables, which have been preserved in strong brines, in a manner not requiring desalting will result in the greatest conservation of nutrient constituents. This can be accomplished through the use of the brined material in the preparation of soups or certain vegetable mixtures.
In the absence of desalting, the total protein retention is high, and mineral losses are small; carotene retention is fair and thiamin and riboflavin may be present in significant amounts. The sugars and ascorbic acid are generally lost during the fermentation period and during brine storage.
When desalting is practised in the preparation of brined foods for table use, somewhat greater losses in protein and minerals may be encountered. The desalting operation will effectively reduce the concentration of the sugars, ascorbic acid, and probably the B vitamins to a very low level. Such losses will be in keeping with degree of dilution required adequately to reduce the salt content.
It has been shown that certain vegetables which are important sources of proteins, starches, and -minerals, are well adapted to brine preservation and can be used as non-pickle products. Furthermore, the data presented show that these constituents may be well retained in such brine preserved vegetables. Accordingly, at this time of acute shortages in food supplies, of limitations in labor, transportation facilities, and food processing equipment, it behooves us to give serious consideration to the possibilities of food preservation offered by the brining method.
